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........................................................................................................... 37
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S iRA

RYEE TILEMR 32 FR
CCL4 Small inducible cytokine A4 B R TR 4
CCR5 C-C chemokine receptor type 5 R AP R N
CCRSi Chemokine receptor type 5 inhibitors IR T 5248 5 R

7l
°oC Celsius RIKE
DMSO Dimethyl sulfoxide HIETA
DEPC Diethyl pyrocarbonate FETRIR — W
ECM Extracellular matrix 21 i A 3L R
EDTA Ethylene diaminetetraacetic acid LY 408
ELISA Enzyme Linked Immunosorbent Assay Wit E% S T2 W% [ 52
FBS Fetal bovine serum 64 M5
GAPDH Glyceraldehyde-3-phosphate H o EE-3- 1 R i A b
hydrogenase
HE Hematoxylin and Eosin TIAKE AR AT ety
H Hour ANR)
IL Interleukin HYH =
IF Immunofluorescence TR G
IHC Immunohistochemical f s 4 2 Ak 2
IL-1B Interleukin 1P HAZE 18
Min Minute Eh
ml Milliliter =Tt
NT Neurotrophin 2= R R
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NGF Nerve growth factor PR A KR T
0SCC Oral Squamous Cell Carcinoma 1 s bR A4 A
oD optical density W
PNS Peripheral Nervous System HMEIFE L R G
PNI Perineural infiltration 2L R RV
PBS Phosphate Buffered Saline IR th oz ph k7K
PMSF Phenylmethanesulfonyl fluoride % B ST T A
PVDF Polyvinylidene fluoride Bl 5 L)%
PCR polymerase chain reaction REBEE S N
RIPA Radio Immunoprecipitation Assay RIPA 227 i
rpm revolutions per minute (SR
SCs Schwann cells it 3 4
TME Tumor microenvironment A A B
TNF-a Tumor necrosis factor o s SR HE R T a
TBST Tris Buffer Saline + Tween TBST 2z
ul Microlitre W
WB Western blot % A JF ENr
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PNI 835 [ B 3 45 o e 73 2 R 2 it B8 it e Y
1ERHLHI

Az

BRI SRRAME (OSCC) & &H WA M B, Hp i
W2 A FEIZE (PND f) OSCC H38 5 R L HV KA A7 270 ]R8 X 4l &
RAFBGEANRTG . PTEER, WFFERTL PNI 5 LWL AT BE B Az iR 4
FuRISM R By (2 SCs) Z IS5 . 1EASNEME
R4; (PNS) BRIy, MiJT40M (SCs) — 7S5 M A B
2T YRR N DL K TERE A A 4T 46 ) Remak £5H4; 3 —751f, SCs
REREINZ AE 5707 (RIEH T Mg = A T 155D HEYmE
B S A EEE . D amm R A = w A B, mE S SCs B
25 PNI ARG OSCC Mg iRt (TME) &SR, &
W TR PN 7E 71 s e v 1) R A SRR A0 A 1 Ladb AT o5 0
TME 1 SCs 5 8 4 i 2 18] 11045 5 38 FLE AR 7E OSCC ik Je Hh iy 41 i gk
THIETEIT, MR PNIARSE OSCC BRI AT At — 1 1 S 3e 3L At
FOFR IR A H -

Jits: (1) A, S DOt L R BEEE S € AR 30
%] OSCC HF# 1) PNI 15 0L, R I7 A6 70 A F PNI & A0 PNT #8
frorAittdl. (2) @i Transwell RGAERSIMYEE RSCI6 5 HSC-3 41
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RS TR B T USBR LRG3 SCs 51K 972E (co-RCMD. SCs |
T LR IR TP AR A AR 4 ) mRNA RS R . AR A AN E]
2615597 % (DMEM. RCM. co-RCM) 4bEE, ¥ HSC-3 4 A =4,
it CCK-8 HFE 5256 . IR S5 . Transwell 3E4% A2 22 5256 WAl HSC-
3 HMGAE . TR ZRAE . A E B RENZE (WB) Al gRT-PCR 73
ANTRI A 53 e JRE 4 T EMIT AH K 8 3RIA K 22 57 . (3) 3@id PCR 7y
HrA R4 RSC-96 Al HSC-3 7% RIAM Z M 553, ELISA 55
BOUE RSC-96 1759 Hh B 1 4330 14 22 55 o R A 2 40 1) 750 BEL W . £k 52 4
285G BOIE 0! R (AR EVE F, BETTER 2 SCs fi2 OSCC & [ 1E FIAL
il (4) T8I R EERR BR R T IR AL R 0 R AN () S A B 97 L AL B S
HSC-3 BRI AF, BAVEAS SCs 7EAKR X OSCC e EEH -

iR (1) 1E 53.3%[1 OSCC EEHRILT PNI, AS[FIFRAL i
B, HPNI RAEZFAAFAREZERE, HoE6mn PN KA R,
1% 87.5%. (2)RSC-96 fEMRSMEE HSC-3 HIMEFH i H% | (228 F1 EMT.

(3)3 HSC-3 Wik i) RSC-96 ik B my /KT K&k Kl -1~ CCL3/CCLA4;

5 RSC-96 #4557 5 1) HSC-3 Rik B m/K-F 1) CCRS5 £K. i H SHi
YEv O P CCRS 3244 J5 BEFE 70 101 RSC-96 HIfE iR /E HI A EMT i
o (4) co-RCM ZH 1) HSC-3 TE#R B A ¥ R 25 R 3541 T RCML 41
F1 DMEM 4.

Z518: PNI 1E OSCC "PF{ER K AERIALZ Tk, I RE(L
OSCC W Z Ml 2 3RAL, HATENLHIATHERZ SCs 5 OSCC il
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A HAE P IR K 1 CCL3 I CCL4, 4R 5@t s g i 1 CCR5
AR e
KR D EwRaniE, MBi4nme, ML ERIE, CCRS
THE MECHANISM OF SCHWANN CELLS PROMOTING
TUMOR PROGRESSION IN THE PNI-ASSOCIATED

ORAL SQUAMOUS CELL CARCINOMA
MICROENVIRONMENT

ABSTRACT

Objective: Oral squamous cell carcinoma (OSCC) is the most common
form of oral malignant diseases, and patients with perineural infiltration (PNI)
often experience poor survival rates and local recurrence. In recent years,
PNI has been thought to involve patterns of signal crosstalk between tumor
cells and components of peripheral nerves, particularly Schwann cells (SCs).
As an essential component of the peripheral nervous system (PNS), SCs are
involved in the formation of the endoneurium with myelinated nerve fibers
and the Remak structure of unmyelinated nerve fibers. On the other hand,
SCs can release various signaling molecules (inflammatory factors,
neurotrophic factors, chemokines, etc.) to reprogram themselves and their
surroundings. The oral and maxillofacial region contains abundant

peripheral nerves, and the SCs within these nerves are likely involved in the
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signal crosstalk process of the PNI-related OSCC tumor microenvironment
(TME). This study aimed to investigate the incidence and location
distribution of PNI in oral squamous cell carcinoma and explore the role of
signal interaction between SCs and tumor cells in the progression of OSCC
in the TME. The study aimed to provide an experimental and theoretical
basis for targeted therapy of PNI-related OSCC.

Methods: (1) PNI was determined by immunohistochemistry,
immunofluorescence staining, and pathological results of 30 OSCC patients
in our hospital. The incidence of PNI and the location distribution of PNI
were analyzed using the Chi-square test. (2) An in vitro co-culture model of
RSC96 and HSC-3 cells was constructed using a Transwell system. mRNA
and total protein were collected from the two cell types under co-culture
condition medium (co-RCM), Schwann cell supernatant, and co-culture
conditions, respectively. Based on different conditioned media (DMEM,
RCM, co-RCM), HSC-3 cells were divided into three groups, and their
proliferation, migration, and invasion abilities were evaluated by CCK-8
proliferation assay, scratch assay, and Transwell migration and invasion
assays. Western blot (WB) and qRT-PCR were used to analyze differences in
the expression levels of EMT-related proteins in the different groups of
tumor cells. (3) Multiple signaling genes differentially expressed in RSC-96
and HSC-3 cells in different groups were analyzed by PCR, and differences

in protein secretion in the RSC-96 supernatant were verified by ELISA. By

6
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blocking ligand-receptor binding with corresponding inhibitors, the
promotion effect of the ligand-receptor on tumors was verified, and the
mechanism of Schwann cells promoting OSCC progression was explored.
(4) To evaluate the promotion effect of Schwann cells on OSCC in vivo, a
subcutaneous tumor formation model in nude mice was constructed. Tumor
volumes of HSC-3 cells pretreated with different media conditions were
measured.

Results: (1) The incidence of PNI in OSCC patients was 53.3%, and
the incidence of PNI in tongue squamous cell carcinoma was remarkably
high at 87.5%. (2) RSC-96 Schwann cells promoted proliferation, migration,
invasion, and epithelial-mesenchymal transition (EMT) of HSC-3 oral
cancer cells in vitro. (3) RSC-96 Schwann cells activated by HSC-3 cells
expressed higher levels of the chemokines CCL3/CCL4, while HSC-3 cells
co-cultured with RSC-96 expressed higher levels of the CCRS5S gene.
Blocking the CCRS5 receptor with Maraviroc partially reversed the tumor-
promoting effect and EMT process induced by RSC-96. (4) In the nude mice
model, the tumor formation ability of HSC-3 cells was significantly
enhanced in the co-RCM group compared to the RCM group and DMEM
group.

Conclusion: PNI exhibits a high incidence and distinct site distribution
in OSCC cases, and it can promote various malignant biological

characteristics of OSCC. The underlying mechanism may involve an

7
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interaction between Schwann cells and OSCC cells, wherein Schwann cells
release the chemokines CCL3 and CCL4, which accelerate tumor

progression through the CCRS receptor on tumor cells.

Key words: oral squamous cell carcinoma,Schwann cells,Perineural

infiltration, CCR5
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PNI 835 [ B 3 45 o e 73 2 R 2 it B8 it e Y
1ERHLHI

el

Al

][]

SRR AN (HNSCC) CLBCA T 158 /N KR W e, FF4E HILL) 89 7
HORBIAN 45 JFETRBI 2. i R SRR AN AE (OSCC) S5 A WY HNSCC,
T 20 SRR R IZH A, 2020 4, AEREIY O R G 375000 61, FE
T ANH kgt 175000 1.

IR MORE (TME) 78 FUESI (0 % AR AR i b B SRS o R i a8 e o
FIANMI L K B2, 0. SRS S T RGN LR (ECM) MY . X%
Y043 T 2 A M LA P SRS PR A0 M ) A BB e R i S, B AR BRI R
AR B RIFEEAERY S ANAMA RS (PNS) & TME 5 B4 {5, 7F
TME i 3ok 41 25 J] [V (PN AR fRg 461 28 S e 2 5 g gt AR S 7 0 J LA O 7
W, OSCC ) PNI KR mik 82% 817,

W T4 (SCs) /& PNS I EZE /Iy, JUPaAi T8 &AM AL, &R
B2 LAE RN A R AR 1Y SCs AEM 2B B IR Th ] R B S ThRE,
BRI . PRI 8 G g% SN 12 A B N B4 = R S AR
UL, RIS PR, AR SRR A e, SCs E 4 PNS K3 S0 R4, 5
SR QORI HZE Py [R] 13 hAh, T CEEN AR AR AN, AR 2
R[N SCs AU EE, HATLBEES, Mi2H AN Remak HIL Y,

SCs B T RIREFH AL, IEAEFRIE— i SR P rp iy A . JT4FSK, SCs &
TR B o Rk R R S I A0, TERRARE . AU B S B SIS
% P AR v RE (R AR IR 3 B (228 0 51 S B F e R R, R A s e
1 S LA B2 202 7T 151 64k, Emory Gregory 25 A\ N 440w &
AR BUR N AT A BRI 2 42 PNT2Y, [R, SCs. REAERT PNI 7E MR
TR rR FE T 24 SR AR 2R T SR o T I FES AT 5 B () PNS {45 F 7E WL B 3%
RHET OSCC WIABE Y SCs S BRI & A5 51
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TEPRGAE I FL P KB SCs il B R EFLRE T Z MG 507, BFHHE
BFRFETF (NT) KEA. ANELBRER T BUE 7%, MrERES SCs AL
AT B G P R T B TR DR A5 5 SR AR RS R — M 15 5 R AR kR 2. 7E
OSCC WIAHKAIFEH, NT K\ EfERAEs byl 7 HEA . C4 W SCs 7]
LLid i BE 7 NGF BDNF. GDNF 4§45 5 /EH T- HNSCC AH % SZ AR - i g hi i
FR2222¥ {H TME H1[¥) SCs BT/ i) (A KM N T R 6 IR 1= 15 g 7 1
J S e P 5 v 2 1) KA A1 988 A 30 v 75 0 — 25 U 9

AWFFCER T 30 6l OSCC FEA, T8I Jps B 45 SRANGH B S100B S 7't I
AR HT T REAR ) PNL KA DA /0 Aide i . SRAF T A OSCC 4 il &
(HSC-3) MUK THMEER (RSC6) M NT TN R HId Transwell 35kt
T R GRS AR 7R (CMD R 3. @i 4RI 5256 . Transwell 2 fiid

T 1RZBSEYG A CCK-8 M5 SLia i F 3L 55 9% CM X OSCC A IS « SR SE
2t E R PCR M ELISA sIGAG 1 &fkK 5 CCL3/CCL4 #£ RSC-96 4Hfiu
({38 R RIE RN ER (1 0 i Ko S UL[RI, J@id qQRT-PCR 4047 T HAtea kA 71

NERVEHTEFEEARF R T RSC-96 HHIFILAKTF; 8T T =R MR T
CCL3/CCL4 I)5zf& CCRS {£ HSC-3 ZHfurf ik, it Westernblot S5t b7
A FE AL (EMT) RS8R (R NF—«B 38 A 56 8 (3R A AT TR 4 . 1k
b, AL CCRS SZARAME 7 - B hr 4% o FELET SCs BEii) CCL3 M1 CCL4 (55
KWFFT SCs 23t OSCC #EfEHIM A HJa, LA CM LB K OSCC
200 M 7 A B P9 I S BB S R IR AIE T SCs bR ) OSCC A 3kfs 1 3 HAR 28
PE AT 9 5 LR AR A R AL 1042 . AHFFE A PNIAHSE OSCC I 6T 12
67— 5 B SE B SR AR — B T AR 5 L
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F—i49 PNIfE OSCC BEHhENHEELRER, A
BRUERM
1 R EAE

1.1 #R5EE
L 1.1 SERemH

X & AR ] S H
L INY - mengbio LlE
PBS Mengbio T H
SRTE Solarbio ¥ B
FAKTEE MAALL + g
—wx NAEMLL T HE
pS Solarbio + B
R AR K Bioss ¥ B
TR A e % + &5
Rabbit Anti- S100B antibody LS T E
Goat Anti-Rabbit IgG secondary antibody Bioss e
WL e Solarbio + B
DAB ZSGB-BIO + B
B4 RNA REGKH & 2R + B
PCR 3% LiEET +H
% 4% TR A Takara H A
PCR X 5] ABcolonal + 5
H&E % &XA & Solarbio e
o b B Solarbio T H

BAE LR P 24*50mm # & ¥ E
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DAPI 2z X ¥+ H
RA=H Abcam #H
1.1.2 EEWUE
BB A I A
/a3 6,32 Rl T T H
-80°Cok #8 Haier T H
g Leica & H
B OLYMPUS B A
¥ K AL R + B
BB E Thermo Scientific %B
LN Yo Midea T H
Nanodrop 2000 Thermo Scientific %5

1.2 SERHFE

1.2.1 OSCC #RARIUER ., 7ML E
KW FW KA T7 R &S R AC B2 5 i (e B s b g 508
202401161802000554099) . WAL 2022 4 1 A E 2023 4 6 HAERLK OSCC F
AREF W TFARFARF IR L, HhFARIRAGREH S OSCC AR A 554 21
RIS Tem). HiBRARHE Sy : OBE AR K E . @O0SCC 4k K T4 5 Mk
. OUEAIYT . T . @HPV JRTEEY L. O2FH E R RGN EE .
TATAR IS 30 %F Pl Al 55 221, A T80 C kAR R A7 . fikHi 35 H
FEIEIC A 22 36 )\ (AJCC8) SkaMMed 7 Hara, KT BB AR A 7 o A (-
1D FEEHIAH (M-IV) . BERARTEAE AN TE 1. AT IS PNL KA
ARG AW, PGS BIR 30 I ARA AT 11 Bk A PN KB B #4015 A s ]
TR R TA PNL, BRI ERATX PNI BAMERR ACHEAT T G 2H 430 2 e €, (THC) Al
G VGt (IF) B A o AR A G SCHRARIE , R S100 i 4y it bz A T {8 PNI
R R 0% 2] 82% . S100 FKMEH & o Al B WIEAI S A AR, few I
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S100A (a-o) 3% S100B Co-B A1 B-B) WY, S100B AL AT LAY 0 BE, AT
fE SCs WAHMNERIE. T AEGE PNL 1 [a] I Ut J5 A B A A i e, JRATTE R T
S100B ik gett OSCC FrA. fifa, AT S RAPRAGLE LRy PNI )&
FHAT TR S ST

%1 30 #l OSCC &H 13 &
Table 1 Information of 30 patients with OSCC

o £ G TH
E8 () <60 15 50.00%
260 15 50.00%

P 5 B 21 70.00%
Sk 9 30.00%

R4z Fo 7 23.33%

% 16 53.33%

Fi 3 10.00%

oA 4 13.34%

REH &AL 5 16.67%
B4 10 33.33%

B 15 50.00%

W5 & 24 -1 12 40.00%
-1V 18 60.00%

LS A 17 56.67%
b 13 43.33%

1.2.2 iREFIESRE

(1) FrAiil &
¥ OSCC JFUE M 535 440 (R4 Tem) B T S I R G 4 BT BB
B 1%0.5%lem K/NIAHZ (R0 56 % b R M R N IEsD U0 e
) 20mg HEERAZIH T HI RNA . 48 H U 55 42353 RN 4%1) 2 5
W [ 5E 24h, RS KRR A IR BEMR B [75%, 85%, 95% (1), 95% (11D,
95% (II1), 100% (1), 100% (11D, 100% CIIDY yEAEMLAK (AP ES 60min),

13
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THIRIE PR, K 60min. AEEEEE, P (REZ) Sum, AR LK
BRI H T8 b, BAaE&H.

(2) I aGet,

A B3R Y)Y 60-65CREFE % 4 60-90min, 1%L N B ERBEAT S
TR

ORI AR KPR35 7 B T = F 2K (D 10min. —HF 2 (1D 10min. JE/K
2B (1) 5min. /K ZEE (1D 5Smin. 95%Z. 8% Smin Al 85%Z.8% Smin HF k47 fii /K
57KAk, BT & TR KB U

@PuEEE: R EDTA HiEBE M (PHY. 0) WHALYF, IFKHE
TR AT IUR B R . PKE G W AR 10min K EE, RERD %
MRAER, REFV) A IRIE, R HARW HE BN PBS 1, (EFRRIK R BheE 3 X,
IR Bmins

(BSA 5 PA1: M tH V) Fr F 25 22 Aok 43 R4 I 408 T i 2 2 2R Bl Rk 28, Rl
i G AR R H SR A (B BIAEHFRFFHL R A FH 3%BSA H WM
EEENAL, =il T RN 30min.

@I E —bt: FREE P WAL PBS BB (1 % U8 S100B —HUiR i (1:300)
TERNASERTRES, £ ACKHNIER.

O E —Hi: BN PBS ¥Rk Smink3 Y, FEMOETIH G T FE A 2141
it ROt S hE R AL, =R TRA A B E 50min.

©DAPI & 44ifif%: KY) v ET PBS #¥k 3 Ik, &K Smin. AT /5L
PITE I DAPT G4, D% = iR H 2 10min.

@ fr: HUIET PBS itk 3 X, R dmin. Y1 M T E ARG
VK 35 R

O U BT E SO R TSI RERE.

(3) gt

OO L

@ Z B AR E ARG S A A Y, RN 3% HaOn JS1E 37°C
fEIRAS % 10min, K5U) R AE PBS HiRM 5Smink3 X,

@ H: W 10%L F 109, 78 37T°CEIRAE T E 30min.
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G E ik A2 B, W 0 4d ] PBS #ke (1 9l S100B — Al Bl (1:300)
TENHL G TRES, £ 4CUKHERNER. Ui ERER 60min, PBS ¥k
Smin*3 YUEH I —H IR E 60min, PBS EEHE Smin*3 K.

©DAB &t N &R (DAB) B &5, R Bt tE, T
BRI\ PBS HrZ bE4utn, PBS 1505 3min*3 K.

@EGe: FFARZEEYE 30s-3min, [ RAKMEEFIRRIEL

@Mi/K. B T5%ZHE. 85% LW, 95% 1% . To/K ZEE (1), Fo/K 28 (11D
REAKY) e 25 2 I, AR Bs.,

@ Fr: PRI R, TR,

1.2. 3 SEREAERFFER PCR (qRT-PCR)
(1) RNA #2H

B M OSCC LR 55 HLATIHUI L) 20mg AR 3 B TR T IR pk A
SRIEMEFZEZ R “RNAeasy 374 RNA iR & (B0t 42 83 A b %
FEHU RNA.

(2) RNA i

O RNA W JE: f#F NanoDrop 2000 ¥l RNA WK, XUFKKIHTAL L,
R EAE 260nm AR EEHE RNA WK, #iff A260/A280 JEHN 1.9-
2.1 1 A260/A230 KT 2.0 N2 RNA #£H)

@it A 7= TaKaRa —35i5H0 10 w1 IESRAR R, $5%BLR 7 VERCH

WikE

SKIREY) o

SXMIX 2ul

RNA 254 xul } 10wl Hi x= (500/RNA
WEE) nl

RNase—free water (8x) nl

W10 w1 IS BTN AL, 288 TaKaRa 1 B 454 1003 B %
RRT, FEFF AR .

OFF M MBS RAE: B 10 w1 WM 90 1 IDEPC 7KiHA7 M B 15 2]
%% 50ng/ w1 [ cDNA Ffft o FAE AT —20°CUKAR N R IAGEAF o
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(3) qRT-PCR
Of# A ABclonal 10 u 11k R{ZME R 2 B ACH| EAETR &Y. 3 Actin beta
YEANZ . BTl RIS 751 R 3.

% 2 qRT-PCR R Btk %
Table 2 qRT-PCR reaction system

% AE (ub

SYBR Green 5

Forward primer 0.4

Reverse primer 0.4

RNase-free water 2.2

¢cDNA 2

Total Volume 10

&3 547

Table 3 Primer sequence

Gene Forward primer (5’-3”) Reverse primer (5°-3°)

Actin-f§ TCACCCACACTGTGCCCAT CAGCGGAACCGCTCATTGCCA
IL-1B GAAATGATGGCTTATTACAG TTGCTGTAGTGGTGGTCGGAG
IL-6 GGCCCTTGCTTTCTCTTCG ATAATAAAGTTTTGATTATGT
IL-8 GTGCTGTGTTGAATTACGG TTGACTGTGGAGTTTTGGC
IL-10 GAGAGAAGCTGAAGACCCT TCATTCATGGCCTTGTAGACA

TNF-o CACAGTGAAGTGCTGGCAA CACAGTGAAGTGCTGGCAAC

@qRT-PCR R

95.0°C ——1min30s; 95.0C ——5s; 60.0°C ——34s; GOTO 2 , 39 K{EIH LA
F; 95.0C— 10s; Melt Curve 65.C to 95.0°C; END.

©F ¢y S

HEBRIA N oq (HZEBERT 0.5 MME, Bl 2-AAZFIE, BREAERIA
Prism10 #4722 R M giit

1.2. 4 GiitESHh
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FEEEXT OSCC #4755 PNI KA S AFFERIRIIBEF, BRI TH e A il
A, KW Z T2 Kruskal-Wallis #6568 HEAT 70 87 T it S80S0 1 Th R %,
NI SIS 3 22 5 (R Re 77 [RIBE, FRATIESE T Fisher A UIMER A AR FEIX A
GiikeF e, R AR SN SPSS22.0 BEAT G A AT . AR T R TS A A A
FRANBFFHALREDEL =R (n=3), LEER (Bl AE—4) #H
GraphPad Prism 10 #1 Image J SFH/FHEAT /0T AL B . SR ¢ RS0 s R =07 297
WA T S B0 285 S AG B0 /K HE @ =0.05, Bl P<0.05 MIEHE B A Fiil 55 . #P<0.05,
*%P<(0.01, *kP<0.001, *#%%P<0.0001, ns: EHitFE Lo

2 SLIGHER

2.1 OSCC BRHE PNI R4 X, EMHIBUNERY

TERAIIGETEE R, 30 1l OSCC BHEHFILE 16 Bk PNI, KA
53.3%. H. Fisher #fiJMEZ2 020 7045 B, PNIAE OSCC H iR A SEA AT % (P
<0.001, ¥ 4. K 6), HAFM PNI KAEZEIXL 87. 5%. 1M Fisher 1255
THEERRIN, AR PNI 5 0SCC IR TG R (P>0.05, £ 5. & ).

% 4 OSCC &H K4 PNI 597834ty X &
Table 4 Relationship between PNI and tumor sites in patients with OSCC

T X% PNI
B
5 3
7+ 6 1 7
R
BHE 85.7% 14.3% 100.0%
& 3 1 4
o &
BHE 75.0% 25.0% 100.0%
R4z
3 2 14 16
£
BHE 12.5% 87.5% 100.0%
& 3 0 3
Vi3
BHE 100.0% 0.0% 100.0%
B 3 14 16 30
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"BHtk 46.7% 53.3% 100.0%

%5 OSCC &% A4 PNI 5o e £ 32

Table 5 Relationship between PNI occurrence and tumor stage in OSCC patients

A% K4 PNI
%t
& =
T+ 6 7 13
& A-1D
o "BHLE 46.2% 53.8% 100.0%
# & 8 9 17
Ry (1=-1v)
BHLE 47.1% 52.9% 100.0%
& 14 16 30
Xt
BHLE 46.7% 53.3% 100.0%
% 6 PNl 5@t F oKL R
Table 6 Chi-square test results of PNI and tumor site
I B 14 BHE #HLBENE (M)
)& $:i 16.5112 3 .000
AR B (L) 19.158 3 .000
Fisher # ## 5% 16.207 .000
HEANEHK 30
a. 6 AMETK (75.0%) EAFHFAMAKY T 5. BDABAKA 1.40.
%7 PNl 5ls Ry T T HRBLER
Table 7 Chi-square test results of PNI and clinical stage
5 B 18 BHE  HASFNE (NE) HHASEHR (RA) HHAEFN (2§)
BRRBFT . 0022 1 . 961
EBARED . 000 1 1. 000
LR ek (L) . 002 1 . 961
Fisher ###:1% 1. 000 . 626
FEAER 30

a. OANETAE (0% AAHTMAKSTF 5. RAOAMAHHA 6.07,

b. K 2X2 £#itHE
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2.2 PNI #H3& OSCC MRl S100B FRiAS T EEIEELHA

FATTH PNI bR AHEST THC A1 IF Gt R B, 7E &4 PNI [ OSCC & A,
figeg R0 ) S100B ik B i T 55 H 4, BMREH ZHEN SCs BiE (B 1.

A

PNIFRZA B9 53 =/ s PNIFRARIRESS AR

B DAPI 51008 Merge

=
3
gzl
R
g
%
L3
i

B 1 PNI &5 078 7 5% F 2508 IHC A2 IF £ &. (A) PNI &5 A8+ 56 THC
ET &L F o922, (B) IF T LA+ K& S100B 155,
FIG. 1 THC and IF staining of tumor center and adjacent tissues in PNI patients. (A) IHC

staining in the tumor center of PNI patients shows nerve infiltration in the cancer nest. (B)

IF shows a large number of S100B signals can be seen in the tumor center.

2.3 PNI B #RZA<ch g O O REK B iS5 TS 4A 4R

T R BT SCsy PNI 5 R 52 R BB FE &L, PNI 11 SCs fE—Ef2 % L
A LA TME B R REKF o O 7Bt it ix —inl i, FRATH R 55 HRARE I

M, A qRT-PCR X PNI AH I IR A o AL AN 5% 11 1 AL 2R A0 ROAE K P AT
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GHTe AR, MEHL (CA) HESFHL (NC) RIEH LA IL-1p. IL-8 M
TNF-o R PERET (] 2),

c - £ 2.0+ c 3- * ¥k
5 20 2 ns 2 —
5 154 5 1.5 5
3 = = 2
o @ :
< 1.0 2 1.0 Z
o o t
E E E q-
@ (.54 2 0.5+ S
— : o
= o] E
3 T o
& 0.0 I T e 0.0 T T e 0 T T
NC CA NC CA NC CA
IL-1B IL-6 TNF-a
*
c 2.0 £ 2.04
2 g ns
] H ' '
S 1.5- S 1.5+
x >
o o
< 1.0 < 1.0-
o o
E E
g 0.5 g_',' 0.5
& %
] o
® 0.0 T . @ 0.0 , ,
NC CA NC CA
IL-8 IL-10

B2 PNIEHMBFTCHEFEFARALLHKFHREER (IL-1p. IL-8. TNF-
a)e

Figure 2 The tumor center of PNI patients express higher levels of proinflammatory genes
(IL-1pB, IL-8, TNF-0) than the adjacent normal tissue.

3 itig
ERRMEME T, TME WA AR, BRI IE . RRKIEEE
TERHER] . JE4ER, #FATRIL TME H & o 5 B A E R M55
Yo iRt 2 B PR X2 IR A 22 A B[R I (PN LR e SO L™ o iR o
23R bR v] LA A I Ph 22 5548 51 TME, 17 PN AE I A A AR Ay o 40 M 3
FIPLAERANIFIES BIFIL AR X PR AR 4 I TME A 240 5 1
8] (45 5 S FOR TR MR RS, T KB AW FER s AL PNI BEAS [FIRE st e itk 25
Rt fE . Pacheco C 55 NIl 2 & OSCC hrAs KL, OSCC Jited N B i 8
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5 (PR LS I T 26 R AR IR b, FRATIE R 0 R 55 1E 2
21 (BREsh lem 200 MBS HHIE KB, R ORI BE S S100B 7K, il
INAE AR LA SCs Ko hAh, ABFFTH ) 30 1] OSCC i PNI KA %
ik 53. 3%, Jf H RIH EALZE R, Forh i i PNL R A R B e ik 87, 5%, 1f]iX
SE R I T B A BT 10 OSCC H U= 175 400

TE 1 i A0k i 55 22 ol T e 8w (R0 7 b D8 I PN 5 988 P 1) 4 7K
SFASEE M, N T HE— SR OSCC H PNI 22 5%, A TH PNI 55 0SCC J%
PRI 55 [ S RE R R ek . TERATTH I 72 45 AR RILF I OSCC 0 i 55 2H 41
I B = 7K P B IL-1B8 TNF-o0 F IL-8 &5 4 14 Rl 7 BB (Rl o 1A I 6 58 PE A
FAE A PR 1 BN T AR AR

2¢ LR, PNIAETI OSCC WX — A &) W a5, i85
SHUHNEN R S TR . SCs 124 PNS S B A4, TEMRARE 1Y PNI I 72 e
T EEERIFFREENTE ™. Sk, BATH SCs XF PNI 415 0SCC
BERMEIER . T OSCC E SCs 214 N MRS HE LL I i B SCs 1
1 fl i i P 15w R A B 45 5 2 N T S E AR OB OSCC VRIT T R A K
HE,
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FFB5r SCs {RFMEIEE. T8, RFMEMT
1 HREEE

1.1 #R5EE
L 1.1 SERemH

X & AR ] JE o
DMEM & #5335k & gibco £E
0.25% ik B IH AL iR dowobio ¥ H
FRERRLR dowobio T+ B
PBS £k (M%) dowobio ¥ H
2.0ml Sk % A Thermo *H
FBS lonsera P S EIF 2
6 LIk mengbio T E
10cm fmfg & 3k mengbio il
TBST(10X) dowobio T E
DEPC dowobio 5
8.0um —k M Sk A\ JET T E
0.4um — K P L A\ JET ¥ B
PAGE &5 & 2xX T B
MATRIGEL MATRIX BT £8
HeMETEL>TERS R L T
Marker
% 7% E- Cadherin #4& Bioss + B
%% N- Cadherin 4tk Bioss ¥
%% Vimentin $tk Bioss T H
%R P65 HuAk PEfE + B

%78 PP65 (SER536) #ik h + 5
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REA K JET ¥ B
L ¥4 1gG/RARBRARIT, T FH T H
RSC-96 X K37 m e 7 LER T B
Avf (£) #%%& HSC-3 Mtk o A K b L +H
BeyoECL Moon (2% &) E2xX T HE
DMSO Solarbio + 5
CCK-8 & & E2xX T B
1. 1.2 EE{UEE’
BB & ] 36
BB IHE Haier +E
ALR F S Thermo Scientific *H
&% & S AL Thermo Scientific % B
CO2 mAai s Thermo Scientific *H
2R Bio-Rad %5
B ARAL Molecular Devices T B
PCR X Bio-Rad %5
IR AL/ $ IR BIO-RAD %8B
4°C Ak #4 Haier T B
RN HEE Biosharp il

1.2 SEW75E
1.2.1 {ARREFSIESR

BT OSCC ik PNI LR, FATIE SR N & SR 4 e 40 il HSC-3 kAR
NASUHI LR R A0 A o TR T AR 3 400 B (9 B ORI Sl Ak ME FE AR, A B, DRI
PATIREE T K BT 40 5 RSC-96 1E A IKHEFLHT SCs. 1% RSC-96 My 3K H 3
T AW o 2PN A R R I B A iR 2R LIS (FBS)D 1) 58 42 5577 2% (10%FBS+90%
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HE DMEM+I%E B R /BB R, JHON 5%CO, 1 37CHEE f 595, AL
IR DA BTG, B2 AR P9 CGEID.

OHMETr: TIETE 15ml BOE P UER LT 1ml SEARE AL, AR EEE P ELH
FH RS TR TN 37 CAKIBRLH RR,  RrifR A7 VKRR AL 29 = 4 2 I iR
Y T N S IR A R RO IO\ B TS e A s e kg R AR, T
1000rpm %% T ES 0> Smin. 7+ EIHEW, MO Iml 58435 77 5 5 2 A0 M 5 K 40 i
BN Tml 524555 IR FE 1 10em 08 FR M, RN 200 M 07 7 e vh 4k 2 1 5%

QAR SR UAIIC A FEIA R 75%-85% A IHIE 7R, A 2ml
PBS FE5 I e LRI R BT FREE, HEEBRGK— SN 2ml BREE AR 5] 5 2/
RN 5%CO2 1) 37°CHEE A8 AL (Lrh HSC-3 W4k 4) 3. Smin, RSC-96 W1k
25 2min). AT N WERANM AR K ARIR S SRR EE N G NN 2ml 5 A dE IR Ak
2B, FFAE 1200rpm/min 2544 N B0 dmine F BiE GG & A8 Rk
e, % et (Firh HSC-3 4% 1:2-1:3, RSC-96 % 1:3-1:4), I
NG & A R TR . RO SR ARIRAS , WRAR 0 B 4 — - B4 T e 2 ff 5 R 4
FFF 36h-48h I [ 6] 9 Sof 40 38 4744 1A B A7

MR : MBI A LA R 70-80% )5 T A E AT X 4B HEA T4 A7 . TSR
BRI R R TEAS o VRAEER ] 90%FBS+10%DMSO (I ELGIAL B . 4% ik AH ]
INEFRBUEA ORI, FF BB R INNE B R E S (HSC-3 #%
2. 5%10° /Mt /ml, RSC-96 $% 5%10° /N /ml f EEBIIMANIRAFRD « B SHRAFE
I Tl 200 2 28 1 R PR BN~ 80 C UKl HH VR A7 — R e 6 NI K
HARAT
1. 2.2 #IBERGHEIMFAHIEFENIE

AT WAL SCs 5 OSCC 4t A A FLEZ I, TATM g T JEiefi U3t = R 4,
K 3. BATE 1%10° 4~ RSC-96 4HfLEefl T F = 1 /N FLIR [, K 0. 5%10° "HSC-3 4
FFER TR Z I E AR 0. dum FNESEANDIF, NSRS 7. 40
PR RS F R S IR LI DMEM 4R4R35 5% . JERE 9% R G4k i o7
36h Ja TR SL IR HSC-3 AP EEFRIANILIE IR RSC-96 SR, 1£ 4TC
/2000g ZF T B0y 10min 8 0. 22mm i JERS g, AR 3R HSC-3
FAFREFREE (BN co-HCMD AIFEEE 37 RSC-96 & 1FR: 7R3 (It co-RCMD) ; fL
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BN/ AR A0 AT T HREL RNA AR, [FIBRHESRN co-HCM 4 AT co-RCM
H.

[FIRE ), FRATTHE AR [ B0 1) HSC -3 A1 RSC-96 43 il #Ah T 2438 6 FLAR it 72,
2 NG BE IS 7 RS IR IIN DMEM 464185 9% 36h, % ik 7203 Y i HSC-3
AR IR AR (HCMD Al RSC-96 S5 fFE5 7R3 (RCMD, LB H 40 F T2 B RNA
A, FFdEHA HCM 401 RCM 4. Frf ISR FRETE 4CF 3 RN,
BUR T80 CURF B Z A7 1 H .

.‘\o

fh7E FZ=AIHSC-3 5 /V INEFEFLZE=0.4um

00—

\\ 2

67K ﬁPE—FEE’JSCs

B 3 SCs 5 HSC-3 #4325k R it XA,
Figure 3. Model of co-culture system of SCs and HSC-3.

1.2.3 RIJRSEH

FRA VAT E AN ) T 1) P UL 40 B (5 1 s S A R A AR AE. 2 4T R 1
ITFRETT . ¥ 1. 5100 DML LE 6 FLIRhEE 7%, Frdifflil& Tk 2] 95%)5 F 1ul
MG 2E BT FLBUR S, 25008 24 F 0 R A B (D Bt . 4 IH 5 755 22 )5 H PBS
JEVEFLIR 3-4 YRBE LR BRIV, 0NN [ P S A 1 75 B Sk o e e 4 o
7t Oh, 24h, 36h BT EHEE NI 4t D& ol, Has R F A Imagel
BAR TSR (%) = Q- WENFARZETHA/0h BRESED) X100%.
1. 2. 4 Transwell I, RZEXLIE

N T HEFMREALE 3 4EF IR . 2288 7), AR Transwell iIT#%. 1228
SIS MR AT IEAS o K5 200ul, 4 JiD DMEM &1 HSC-3 /b TR FLAE N
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Sum HI/NEFAD S, (RFESZHR 1:8 Rk 5 10 Matrigel BeTJe4) T2
AN AHIFEREE FBS BIA RIS 615 77 0k 500ul. - 24h GEH) 1 36h (1238
Ja BB TR AL 4% 5% F W [ 2 400 15min, 23FR b Amd IR A 4R, 1%
25 R Yt 10min, XUZE/KBE 2076, RN ST S B T8y EEfE R
TSR EUR R IECRE, BFR AR 3N Image] AT /M AL .
1.2.5 CCK-8 #7518

N T VAR AN R 2 S A 1 35 B T g A B B B e D e, BRATTAE CCK-8
BTSSR . B 2000 ANAHHIFIZE 96 FLBRH SR, RH EBRIBRE IR, IR ZEA
P26 B R FE 4k B85 9% 24 B e K CCK-8 iR 773% 10ul/FLIN A2 FLA i & 2h,
B o EE K AL BEAR A AP ARG I AE 450nm AF N LIS (ODD. Kiah i
ZBR7E A RS A — A, IR SE RSN Prism BTG E 00
1.2. 6 BEFEAKT BN

N T HFIT co-RCM AT RCM Xf OSCC 4 M frITEA6AE A, BATTR 2 17 4R R4 P9 2
ARG . 4 B4 ] DMEM. co-RCM Al RCM 4bHE HSC-3 4ilfig 36h. #4541
Jf S0 JE A8 FH PBS BRI . A4 AN [FZE 700 1) iR 4 4% 500 /34~ HSC-3 /47 s EL
3T NAR B0 B A FEL ) B N AHZY, A EOER R AT s IRES R R, FF
JiRE KB — 8 RN JE AL BE R BRI & R AR R, A g [ e J5 EAT D), HE
et W 520 AN 3 2
1.2.7 HE &

ATE ) P 4 TR 5 — 3040 1) THC #04« FR U Y) % B 60min J54% I
LIRIEAT HE 4efh.

A R K AR : AR B 2K (1D Smin. 2 (ID 5min, 100%Z.8 Smin,
90%Z B 2min, 80%ZMEE 2min, XZE7/K 2min.

TIARFG: BYI NI KL 30s,  HRAKPeAT ARG kL

e & 0. S%ERERE 75%IKE 706 V) T 20 30s,  HRK B

R KU TION B RK R 5-10min.

LG TN ZL YU Smin,  HRIKBEH

ik VIR N /K 2.8 (D Smin. JE/KZ.8F (1D min.

B YA —F2Ed 10min 59 .
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BBk HZUMNEIMR YRR, R3O 3, BT S B TSR R A
5.
1. 2. 8 qRT-PCR

FRATTIEIL AL qQRT-PCR KA b7 MRa 40 M fr) b K2 (8] 78 B 54 (EMT) A G EE A
ff1#1L, fU#E E-Cadherin. N- Cadherin Al Vimentin. J7VEFIDIRFEIHE—E5. KN
SIEK PN GAPDH. 3I¥IF7I LT .

%8 3% 3
Table 8 Primer sequence
Gene Forward primer (5°-3”) Reverse primer (5°-3°)
GAPDH CACTCCTCCACCTTTGACGC CTGTTGCTGTAGCCAAATTCGT
E-Cadherin GAAAGCGGCTGATACTGACC CGTACATGTCAGCCGCTTC
N- Cadherin ATGTGCCGGATAGCGGGA TCAGTCATCACCACCACCAT
Vimentin GAGAACTTTGCCGTTGAAGC TCCAGCAGCTTCCTGTAGGT

1.2.9 EEREPE (WB)

P IR AL R 35 R WSORE R (DX SR RE 2R 9 HSC-3 Bl FR 1 HSC-3 FmA
RCM HlI¥U5 i HSC-3 412t 47 8 B i SR HUNT WB S5

(1) TEVK F3REAH M B A I Bk

@© 6 FUMREILIEFR/NZF LTI, AT IS 1 PBS Beisk 4 3 K.

@ AL 100 w1 FEEOEEF (PMSF) ) RIPA Zf#K (PMSF:
RIPA=1:50), K 2 15min J5 FH4HME] )& T HFUcdE 2 EP &

3 s F P A0 M A A, AR 20 miin

@& FERL I EP & LA 12000 rpm HIFEEALE 4 CHAF T RO W BIHREHTH
EP &,

(2) A280 & B HWKE:

@© LIRS THESE “ B 7 A58, BL A280 1R NTE NS4

@ LRI AT F AL IE

@ 0 [ulDEPC /K B 5L I, P& FARIE .

@ gl blank, ZERFRIN5E K.

i3
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® fREAME, FICAAtT s bR,

© WO Tul FEA R R b, B TRINE, AR A I S A

@ BEEWIERO), kSREIH R AT R .

eFE 1Abs=1mg/ml BV APHHIE AT BB . IIAIE & RIPA 158410 i
FREE 8. PRSI SR EER R A ERE BT RRE N 1%, HIR G TR
JECEAE 100°C @ity & 10min, FRRFTA3RE G RN -80C UKAE Hh R ik 47

(3) SDS-PAGE /i HLiik :

(O SDS-PAGE HEIECH: HVEIFTIRBIMN . 2B = R —PIEPOE B R
FRIEE 0 10 A F A RO B R, B R P UEAE AL T, 29 30min R
fE A BT AT IR

@ fokE: EREARPMKIEMAN 4 nl Marker, FE7EHAIFKE D HIIIANLIE
20ug S R A

@ HK: EIEIEE 80 V 30 min KPEEK: MHHEREETEREHEE
120V 12 60min 73 12575, 1iF B T 20 56715 70 B 5 S5 R i

@ R IKSERUS, R TR AR 0 TR AR . H S
i PVDF fi 10 min, %8RB AR -IG45-3 JZIE4-EE-PVDF IR-JE4R-1F 455
AR SR R T B AR 22 o SRS N B R R N Rl . 7E UK & R IER 200mA 4%
fi 90min.

© P HIESE RS # PVDF B80T & S%BAR T 1) TBST i if & T4 K 1
iR 2 he

© —hiiFE: TBST %% PVDF JE LB IBURYRY, &M &0 &
3y PVDF 8, AGOR T Aot R —4i, 4 CRIR Bid .

@ %E Pt BEL—HT, K PVDF B TBST HE THIK LB, 3 &
*10min. AT &R N — MR —H1 (1:50000, =iEEH 2h.

5. ¥ PVDF MO TBST H & TR K EPelE, 3 Xx10min. %3 =K
PR S W] B R, R B i

2 SCIGSER

28



HRBERREM LB LMW

2.1 H$EFF SCs {Ridt OSCC 4HpaiETE

AT > 54%E ] DMEM. RCM. co-RCM A FEHEFTFHTE 96 FLAK - i) HSC-
340, 24 /MBTJSINAN CCK-8 WA E 2h J5xf 3 ANHIIAHXT OD {HHHT T 4uit
T, K co-RCM 1] LA 3E HSC-3 B3G5 11 4/ RSC-96 55775 RCM 4]
ANBERIE HSC-3 M35 (WL 4A) . [FIES, FRATTN RSC-96 i T MU S5, 455
KL HCM A co-HCM ¥IARENE#E RSC-96 HIMETE (14 4B).

A * Kok K B ns
©
8 1 < 1
(&)
N 45— NS  dk¥kk A 0.8- ns ns
I —ir— 4
s .- 11
[5)
T
2 . & 2 0.6 —
3 10 @ B 5
) ©
z S 0.4-
o 5
"é' 0.5 '..3
8 E 0.2+
= =
: S
E' 0.0_ T T Q. 0.0_ T
@ S N o S
® ®

B 4 SCs £33k 3a % A48 OSCC #7h. (A) #%fE fl RSC-96 33k & 35 5% HSC-3 %
Fest F 89378 R ¥ (P=0.4310), %5 HSC-3 3% 3k 69 RSC-96 35 5k & 8 45 9 B 42
HSC-3 mAety3%78 (P<0.0001). (B) %t R %%k HSC-3 3354k (P=0.8838), &R 5
RSC-96 #£3& 3k #9 HSC-3 3& 3k & (P=0.9568) 347 At~ RSC-96 #3878k /) .

Figure 4. SCs co-culture medium promotes OSCC proliferation. (A) RSC-96 culture
medium alone had no effect on the proliferation of HSC-3 cells (P=0.4310) , while RSC-96

culture medium co-cultured with HSC-3 could significantly promotes the proliferation of HSC-
3 cells (P<0.0001) . (B) Neither HSC-3 medium alone (P=0.8838) nor HSC-3 medium co-
cultured with RSC-96 (P=0.9568) could affect the proliferation capacity of RSC-96.

2.2 SCs fE—# FH{Ri#t 0SCC 4HpEnIiTEH
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B RERHR BB Fo A AR S

FIREMR), A4 548 F§ DMEM. RCM. co-RCM =i 35 B AL HR & BE L 95%
] HSC-3 4 ffe, FHFLARIR GG AL, M%Z 24h J5 1) HSC-3 G D f@n & tbx ., g5
KILRCM Fl co-CM REEANFIFEEE 2B At &s (B 5.

100 T T 1

DMEME RCM4A co-RCME

Oh- . -
24h- - -

B 5 SCs{%#t OSCC Wit —-F @yl . (A) HSC-3 451 DMEM, RCM
#a. co-RCM ¥ &) AT I, 24h 65-FHEAF 5 F1H 47.47%. 70.87%F 86.87%. (B)
$ohayih g mpasEh A (P=0.0167) A=k HSC-3 325k a067 smppd 3k £ 39 Tt 7B e 1T
#ee s (P=0.0013, n=3).

Figure 5. SCs promote the ability of the migration of OSCC cells in two-dimensional plane.
(A) The two-dimensional migration of HSC-3 in DMEM, RCM and co-RCM was 47.47%, 70.87%
and 86.87%, respectively. (B) Both Schwann cell culture-medium alone (P=0.0167) and Schwann
cell culture-medium co-cultured with HSC-3 promoted tumor migration (P=0.0013, n=3).
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FIEM, HSC-3 RILH R ERAMRERR T (K 6). AN, FATHIB A,
EIRFALLE) SCs B FRIE(HREEBE HSC-3 HIITR AR ZRAE TS, (B/E 5 /MR 40 i 3k 355
Fr e ) SCs JoBERIL L 1 5%k g 4 it 5 5 i) 5 5 /R H

DMEM RCM Co-RCM
*kkk *kkk
°
> 30- dkkk *RKK
a — o= =1 DME
>
= =a RCM
=
B 8 201 =4 co-RCM
RE *kokk
By FokkK —
s E —
53 104
=
o
2
&
o —_— )
['4 Migration Invasion




HRBERREM LB LMW

B 6 SCs F#43EAEA=%Fa LRAMNBISFRE. (A) TEFMA RCM #= co-
RCM & HSC-3 #9it# 542 £ . (B) RCM #= co-RCM 3 #6423 HSC-3 #y LA A2 £,
# H co-RCM & Itk 2 a9t 4 Ao

Figure 6 SCs conditioned medium promotes tumor migration and invasion on a three-
dimensional plane. (A) Migration and invasion of HSC-3 after the addition of RCM and co-RCM
to the lower chamber. (B) Both RCM and co-RCM can promote HSC-3 migration and invasion,
and co-RCM has a stronger promoting effect.

2.4 SCs FEFSMREIE OSCC B EMT 378

FREFRTEAE (EMT) J2& bR 40 i it — R BT e 7578 S H A ) 57 40 i ks
YER) AR EE AR, R b R VR R R AR IR AR 2 i) S B AE ML) . EMT
T BRIy E-Cadherin S5 40 Ju &h i Xl 7 A FE IS, I T N-Cadherin #1 Vimentin
LR AR EY . BATHNE B AR 22000 R DU I JLREF7 SCs K 7 1 130
OSCC 4uff3R1F | S s KT MR 28T A 1 #E— BRI I R 75 5 g 40 i
H) EMT 26 5%, A gRT-PCR Kl A [R] CM HJi#~ HSC-3 () EMT #H%
mRNA /K. ZERKI RCM Al co-RCM EIREEAFIFEE &K HSC-3 41 E-
Cadherin [J3RiE/KF, JF_Ft N- Cadherin #1 Vimentin (3R (E 7). FATRE 5 XF
H4H 5 HSC-3 20 IEE /K- PET T EE A ENE (WBD sEgsrdT, 53175
qRT-PCR ALl 4h

A E-Cadherin B N-Cadherin C Vimentin
okk KKk *kokk
§ 1.5- § 154 § 6- Rk
ﬁ k% * § *k * §
s 1t g a *kok ok
o u’j 10 uxJ 4
<
2 2 <
[ 4 [
€ 0.5 E 54 £ 24
(] [ Q
2 2 2
k= s ©
& 0.0- 2 o &€ o-
I R\ SR\ A DN\ A
Q & Q & Q o
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D E *kokk *kkk Fokokk
* %k *k ns
8 15
DMEM RCM co-RCM s = bl o = DMEM
: = g = = RCM
3
E- Cadherin I - . .- | 88 10 co-RCM
c <
50
@
N- Cadherin | - e - | g2
- o2
Vimentin [ -—e aE» e ‘ g3 H H I
GAPDH | - | E- Cadherin N- Cadherin Vimentin
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Figure 7 SCs promote EMT process of OSCC cells. (A-C) The relative expression levels of
EMT-related E-Cadherin, N-Cadherin and Vimentin mRNA in HSC-3 under different medium
conditions. (D-E) Expression levels of EMT-related protein in HSC-3 relative to internal
reference protein GAPDH under different medium conditions.
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Figure 8 HSC-3 cells were treated with DMEM, RCM and co-RCM respectively for 36h
and then injected into the skin of nude mice for subcutaneous tumor formation experiment. (A)
Schematic diagram of operation. (B) One month after the tumor cells were injected, the nude
mice were Killed and photographed. (C) Subcutaneous tumors were isolated and dissected and
measured. (D) Analysis of subcutaneous tumors in different groups of nude mice showed that
the co-cultured SCs medium significantly promoted the occurrence and development of
subcutaneous tumors in mice. (E) HE staining of subcutaneous tumor sections of nude mice
showed cancer nests and mitotic images.
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WA A MAE TME s /R TR QDL & S R R D6 R ™. OSCC AFTEH T
Z I PNI, EWMk#E SCs 7E OSCC 1] TME K EIZIEFHHAT(E T4 . oA 1dt—
RN RSMSERAT T T SCs £E OSCC HHIFEH .«

WATERSM S s A g 7 — AN AR IR R G, X BRAR BF IR PPAG
SCs 5 OSCC ZI[A] 1) 55 73 W5 5 IR F 5 it S 4l k) it 7 40 i 2% A1 35 97 52 (RCMD
A5 OSCC 4 i 31 5% 1t /3 40 i 2% AR 15 57 2 Cco-RCMD 73 731 I - OSCC 4l .
fE CCK-8 SEIGHIZE Kb, IRATKIL RCM %F OSCC Hi&A B B he /E . 1
co-RCM fit & (21 OSCC HIMASMETE . [FIFER, HEIR RCM H co-RCM HJfefie it
OSCC HiEF% 12ZE1EA, 1242 co-RCM R SRR EE, FRATA I SCs 5
OSCC ¢ .5 il 5 /3 Whig A 3R A3 1 SE s {2 e

EMT & b R 40 g i R 45 1] 70 03 40 M P S5 A RO DO REARFAIE, 5 35t PR % F 2
ZERe ) A, (R AR B . Ling Z 25 NIWLEIRFE 43 45 T EMT ££ OSCC (1)
B P TR B B A Y, A AR TS R B, SCs AEi@ IS I N-Cadherin 1
Vimentin 3~ E- Cadherin 3% e #E OSCC A H) EMT 4%, #i#] OSCC
FERE RIS FE AT RESZ 2 SCs B IE R 4%, AT (i ik TR

FEZ HIHIAT TS, Gloria Pascual 58 A {6 HI A% F R (PA) Tl 4b 2 ) OSCC 3k
19 7 W R AT N T LURAE 1 R B AR 1012 . I8 K& RNA W7 ik i, A
A IX PRI AL B R E SRR N SCs RIAE SCRC A RFIER 5. TEML
il b, IR DG SCs REMS 73— PheRFIA (¥ 012 74 40 Mo /1 J2= SR I (2 kR 85
AT RS S PR RY S B0 R I T R 5 R, B S SCs JLRE % f5 1 s
[f] OSCC 7EK R N R I H B3 ) AE KRy, FRATTAE I SCs 5 OSCC Z Al f¥#H B
TERIEAR OSCC 315 1 B B AR &R /IR M L1212 .

45 LRTR, SCs I AFR IR — e P2 LRkt OSCC M. TR . =
Z2F EMT i f2 . 7EMHEHH, SCs 1l LLJE 3 B gn e 7 A 25 X b 7, i
BN R &% IR ) A LM 2 8 sk FAE IR . 7E TME AP B A R
REFIFH 15, 52 OSCC WG SCs 1] R I H ZABL ) F 4w A2 A2 7 AT N5 SCs
FiREIEHE OSCC #EEM/ER™ . {H SCs et OSCC _Lid itk b 2 AR ML 1

YU 75 3k — 2 BRI AT
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F =4 SCs @it CCL3/CCL4-CCRS5 & 2R
OSCC YT . RZEM EMT H EiRREEKF

1 R EAE

1.1 #R5EE
L 1.1 SERemH

8PS 1 P
Maraviroc Mce B
K& (CCL4) Elisa iX|& mengbio +E

A REFEALH—. =

1.1.2 FENUF

BE LA

-] P

Bl &—. =345

1.2 SEW75E

1.2.1 gRT-PCR

FoAT T3 T 1% 5258 70 M RSC-96 A1 HSC-3 ZH it -H AH ¢ mRNA [FI3R 1A KF . 2865
BRI RSHEE—H4): 1. 2. 3 qRT-PCR. AT 1# I 7B KNG X 43 KR AN AFEA,
Horh KRR YR I N 2 3L R B AT T3 £ Gapdhe AHICEIWIF & WK 3 AR 7,

&9 S|1MF5
Table 9 Primer sequence
Gene Forward primer (5°-3”) Reverse primer (5’-3°)
Gapdh CAAGAAGGTGGTGAAGCAG CAAAGGTGGAAGAATGGG
il-6 AATCTGCTCTGGTCTTCTGG TCTGGCTTTGTCTTTCTTGTT

il-1b GGCACATTCTGGTCAAAGA TCATCCCATACACACGGA
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Ptger2 CCACGATGCTCATGCTCTT TGTCCGATGGCGAGGTA
Ptgs2 TCATCGGTGGAGAGGTGT GACGTGGGGAGGGTA

Ngf GGCGTACAGGCAGAACC GTCACACGGGCAGCTATT
il-10 AGGGTTACTTGGGTTGCC GGGTCTTCAGCTTCTCTCC
Ccl4 CTGCGATTCAGTGCTGTC AGGAAGTGGGAGGGTCA
Tnf-a CAGCCAGGAGGGAGAAC GTATGAGAGGGACGGAACC
Nrgl CCTGGTGAACATAGCGAAT TGACTGGTGGAAAAGGAAG
CCRS TCTTCCTCCACCACTATGC TGAACAACAGGCCCAGA
Ccl3 TGCCCTTGCTGTTCTTCT AGGCTGCTGGTCTCAAAA
Ccl5 GAACCGCCAAGTGTGTG GGAATGAGTGGGAGTAGGG

1.2.2 CCK-8 £38. XIJRSLIE. Transwell iFBIRESLWMBERKENE (WB)

SCE TVER IR 55— 0 ARk [FIR, e e S IR AR R R A
CCRS5 #1157 Maraviroc, FATH I — D@ X L5555 OSCC ) CCRS %4k 5
Rk R Z AR R &R
1.2.3 EREXGRENMHRLE (ELISA)

AR REMEF CCL4 — B REXAN G AF 4T RSC-96 LI
) CCL4 A ik & & . BAMPIRIT .

24 RSC-96 L& FEik F] 70%f 22 543 %4 FH DMEM. HCM. co-HCM ikt
i 36h, GG EE RIS DMEM 4k 4R35 7% 36h. YA &40 RSC-96 [ Li&
W, 1E4°C, 2000g A T B 10 2380 22 BRIV RIS 50, 4 BT BRI ARE il
LR EPEHETIK R

@M 4 CUKFE B BT T M 5 2= P 20min, BB R FLARAE L, FRvt:
dnFLH AN RV FE B AR HE & 50ul.

OFEARFLIIAAF A BN AR NFE S 10ul, FEIOARERMRER 40ul, =HAA
.

@HRUE S FLFRE S AL BRI S B8 (HRP) ARid AT IIHTAR 100ul,
N FLAE F B P, 7 37 CIEIRI B AT E 1h.
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OF LR, MR HE 1min, EBRVEEBOFHTKLIET, EHE S
Ko

@FEALFINA 50ul [ A B, #EEHEE 15min.

@I 50ul 15 5 AR 450nm 9%+ Ab I e &4~ FL I OD fH.

@ LABRAE SR FE NI AL AR, OD fE AR ARZ: il b i 22 KA b OD B A
T RS X LA

2 SLIRHER

2.1 SCs fEFHMELEE OSCC KIEKFE, FFBE) NF-« B #5188

BATZ AT 7L 4 KB PNI AH2E OSCC (1 e .00 S /K7 2 3 1,
i, BATELFA IR SCs TEMAME B RE(E X —HERE . N T WG 40X — [,
FATEH RT-qPCR % DMEM. RCM Al co-RCM i K i) HSC-3 4 fifg ) 48 i AH
I mRNA AKFHEAT 4T 255K, 5 RSC-96 HIHLEE IR RELAE HSC-3 #UE AL
NZRIE, a2 B 2 K7 IL-1p A TNF-a (A, AR iR 72 K7 1L~
10 fRIE (& 9). BFFE KB IL-1B F1 TNF-a 35 ERAE NF-«B A F, 3 H i
T B SR AR BN W] AL R B AR Y S Rk, BATEE— SR RAE HSC-3 H p65
Al p—p65 (Ser536) MIHEHRKIAKY, FERKMYE SCs HIEFHR)E, HSC-3 # p-
p65/p65 HILLAE _F 1, KB NF-«xB 15 518 8% F 30 -
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(A) B RSC-96 £3%3k /6 HSC-3 MM P R IEAA X mRNA RAKE, REXBF IL-18 4=
TNF-a £ B4k LR, (B) RSC-96 5 HSC-3 323k 5 BB 4L p65 (Ser536) ZF G K-F L
R EA,

Figure 9 SCs alter levels of inflammation-related mRNA in OSCC cells and activate the
NF-kB-related pathway. (A) After co-culture with RSC-96, the expression of inflammation-
related mRNA in HSC-3 cells was changed, and the expression of pro-inflammatory factors IL-
1p and TNF-a genes was up-regulated. (B) The level of phosphorylated p65 (Ser536) protein
was up-regulated after co-culture of RSC-96 with HSC-3.

2.2 HEEF{RH SCs 5 0SCC Z[FH CCL3/CCL4-CCRS {5532 H
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N TR SCs Il TSR R 3 OSCC 4 g 5E . TR AR & he
71, BAVE—F 047 7 5% DMEM. HCM Hi1 co-HCM 4L FH ) RSC-96 4 il A AH 2%
mRNA FJ3Rik . 5 CHRIIE, PNIAH ISR AL SCs W] LUS 2 B 4 A 72
BE— RPN SRR ke . X — IR KT SCs EBEMI LI KB R LAk, 45
UWINRGI1. BE4h, SCs WrliEE 5ot = Kgtefe st gt g, RIZp B/ R AHK
KA MEEFRFE TR RS, B2, AT RT-qPCR 45 R BoR,
TEAR LI A SR ) R iE 5 2 g R B LR A A — 8 (B10, Ad. i
ERIZWITUA G 5T I SCs REArilbFat e 1, FRTEMRRE R h R RIEH . T
A, TATKILHCM Fl co-HCM 411 HSC-3 A bt X BH 41 iy 3Rk i R 7
CCL4 B[, Ff HRBEBMBATZ TR 7 — 5. FATHEET ELISA 2565
PrANIRIZH HSC-3 73 i) CCLA SR H /K, S5 5K I co-HCM TRAL R ZH ) b 75 ks
I T R KCFR) CCL4 (10, B)o CCL4 [IME—32 4K/ CCR5, AT
W 5T RSC-96 43 b i ] CCL4 J& T4 HSC-3 A, ATk RT-qPCR 23 #r
T HSC-3 "1/ CCRS FRik/KF, SR AKI, 5 RSC6 Huf5FE(1) HSC-3 Kk =
JK-FH) CCR5 mRNA (& 10, C). K7y CCRS SZAR[RINf 7] LA A2 CCL3 AN
CCL5 155, BUILIRATH RSC-96 & 75 FIXIXLUE 57 A IR ZUIRDLER
qRT-PCR, FATKIN CCL3 IR KFHm, HiaH 51 R
—3, 1f] CCL5 BB RS EAL, I HARE A S 2w A —
. (B10, D) T L#rse, g, B SCs mlfgdEd CCL3/CCL4-
CCRS gt fe#t OSCC HEf& .
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B 10 OSCC iRt SCs kAL BT CCL3 A2 CCL4. (A, D) 4 DMEM,
HCM 4 #2425 HSC-3 #3283k /& RSC-96 @848 X mRNA R X H M. (B) & ARR &4
BHAMAEE, ELISA MF RSC-96 L&+ CCL4 #92ibthM. (C) & ARRE &4
FAALEE, HSC-3 ¥ CCRS &9 mRNA Aast &K R

Figure 10 OSCC cells promote the secretion of chemokines CCL3 and CCL4 by SCs. (A,
D) mRNA expression in RSC-96 cells after treatment with DMEM and HCM and co-culture
with HSC-3. (B) The secretion of CCL4 in the supernatant of RSC-96 was measured by ELISA
after pretreatment with different medium conditions. (C) Relative mRNA expression of CCRS
in HSC-3 after pretreatment with different medium conditions.

2.3 PHET OSCC By CCRS Z{FERRsrididE SCs H{EFEISEIER

Maraviroc I#id 24 CCRS5 Z A& BUA] LARH I CCL3 A1 CCL4 HIfEH]. v 1
7t SCs HIEMR 53 CCL3 1 CCL4 3%, BATMEILAE co-RCM A
Maraviroc 3X—# CCRS SZ &7 (CCRSi) KM 7T IRg 651 . i 7% 122881 EMT
AR, RIEUHI A, CCRSI MR R EEFRAT T 4% 4% T 150nm/L.

B, BATEE CCK-8 LM 7 /E DMEM+CCRSi 41, co-RCM+CCRS5i £ 11
co-RCM ZH 91 HSC-3 4iffa rysisine /1. 4Rk, CCRSi WA T UL—EfEE I
Wit SCs MR (& 1D
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Figure 11 In CCK-8 assay, CCRSi reverses the effect of SCs on tumor proliferation.

2.4 BHET OSCC B CCR5 Z{kEERBSTi%%E SCs BRI R FRZE
gEh

HATBE— B CCRS AN BRI A AR 22 68 JTIIREI . E — 4E~F R
TR FATAIL, A CCRS5i J& B &5 7 1] RSC-96 X HSC-3 17 & & KL it
ER (B 12, A-B). FIFEH, FRATIE =48V 1) Transwell iE55FI{Z 2850560 H K
B, M CCRSi Ja 5 HeAN [FIFE FE Hh ¥ 4% RSC-96 {2 HSC-3 M AR 28 1IRe /1 (&
12, C-D),

! DMEM+CCR5i co-RCM+CCR5i co-RCM
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B 12 AAANAH CCRSi ) co-RCM & OSCC #it#. &£ KA. (A-B) HSC-3 %5
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Figure 12 OSCC’s migration and invasion after co-RCM containing CCRSi was added.
(A-B) Under DMEM+CCRSi, co-RCM+CCRSi and co-RCM, the wound healing rate of 24h
(36h) was 28.2% (49.3%), 40.6% (59.2%) and 52.7% (85.7%), respectively. (C-D) 36h
migration and invasion of HSC-3 in Transwell system under different treatment conditions.

2.5 SCs {RMEIRY EMT 23274 CCR5i FRiid

AV Z AT R FL R B, SCs 5 OSCC FL 8537 1) 55 43 Wh =4 o] LAAE HE i Jd ¥ EMT
W, AT PR CCRS ZME TS SCs X —F i FEa 55, FATHA
[ 2H. 53] () HSC-3 4B M0 A ) E- Cadherin. N- Cadherin A1l Vimentin % [ & i#id WB
SLIHEAT M. AEREIR, MM CCRS5i 5 7] PL— @ #2 B Eilis RSC-96 {2 EMT
it FE, 3G -1 B- Cadherin, "~ N- Cadherin fil Vimentin 2 [ [1)31% (] 13) .
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Figure 13 The EMT process of OSCC promoted by co-RCM is changed after the addition
of CCRSi.
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RSC-96 {2/ifJ8F TNF- a JEHRFIAMER (Bl 14).

*k %k %k

»
=)
1
o
1

*kkk
—_— = DMEM+CCRSi

=2 co-RCM
=1 COCM+CCRS5i

ns ns = DMEM+CCRSiI
=2 co-RCM
=3 COCM+CCRSi

-
2]
]
IS
1

|

N w
1 1

=
2]
]
-
]

Relative mRNA Expression
5
1

Relative mRNA Expression

all!

IL-1B TNF-a

(4
=)
1
o
1
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Figure 14 The effect of CCRS5i on the expression level of OSCC inflammatory gene during
the interaction between SCs and OSCC signals.

3 g
KRBT R HGR T M5 s 2 M AR5 R FEIRATE 24 BT A

TR, KA PNI ] OSCC R bnA iR vl LU TR 55 2 27 AE 55 BEIR BRIV IL-
1B+ IL-8 A1 TNF-o S5{2 SAER T HIFE R RIE . M E I, FATHIASNH i S5
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KI5 SCs FHFFRH) OSCC LRI H B =/K-F {2 & K5 IL-1p A1 TNF-a. 141,
AWFFCILAEIL R IR B OSCC 4 kil 1 B8 sk B IR 1L p65 HH (Ser536),
BREE XSRS NF-«B BB . 1 IL-1p. TNF-o FIBERIL p65 A, #85
OSCC [y ik JE A % AR R E AR F

AR T2 5 (CCRS) BT G HAMBKKIE, | 2R T & HK MK,
33X A1, R 41 PR PR AR O R AT AN A . BB AR ST RS, CCRS &
R HT R PR 3 R PR 4 A — KT A 7. CCRS YRR LA 145 CCL3
(MIP-10) . CCL4 (MIP-1p) A1 CCL5 (RANTES) . TME {1 i AH 5% [ I 2 i
T 4 A0 10 76 5 41 I S5 4 il ok 5% 43906 CCLS FeAA AR FI T R 4M B i) CCRS,
AR AR . BB RIR P I ™ . Maraviroe 124 CCRS #Iil7), 4
W T 3BEm MBUR BEIR T, A R AE iR Uk o 1A T U B 45 2 . Maraviroc
W INAE R M« 0 1) J i AR B0 SR T LA 3 3 44 o) e 4 o A K 4 P AN 240
DRF R SEE,  HEim PHAS R fo ke, X — i K £ @it CCLS/CCRS {5 5 il
HHEAT -

AT T L5 R 7R SCs 5 OSCC dliffidLdiofa, —J71Hnl LM SCs i
N CCL3 M CCL4 ERHm#ik, JFFEK CCL5 H) mRNA Rik/KF¥; H—JiH#E
ek OSCC 4Hfu iy CCRS JEF I m#RiL. Ak, ELISA SEE B FIFELGIE T 3L 57
JE i) SCs RILH CCL4 55 7K. 242K H] CCRS #lil51] (Maraviroc) #I]
IR CCRS J5, FATKILEZ OSCC Bk () SCs FraR Bl iR IR il . 3242
RZEI G EMT R4 40 . MirEX i fe o, AT MR I OSCC 4t i
TNF-o B R RE P A % . Rtk, FRATRMHH#AE I AE TME H1, SCs T H2iE
i 554 WA R -F CCL3/CCLA FL A& A FH T OSCC 4 il | f¥) CCRS %244, {23 OSCC
RSG5E. 1T, 280 EMT 2, fisE— B it . miex—g i,
TNF-o %5 2 P KW 2] 7 HERE.
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B HERIL IO SCs IR JuA, FATERIN 1 PNIAHICH] OSCC H e
O bR 57 2V 35 T Sk I e PSR R IA, 540 TL-1 B AT TNF-«a .

SRIGERATHYEE T 41 SCs 5 OSCC 4l 7] 3L 55 75k R KW 5 SCs 7E TME
S5 o IMER .l Id — RV ARIE A e . RIJRSESR: . Transwell ILH A2 285K
BRATTKIL SCs BA {2 OSCC AHfatg e . T AMZZZMIMEH . Jf Hillid gRT-PCR
A1 WB SEE AT — K IL SCs ReAEit i@t EMT i3 F2 i {45 OSCC 3R 5
SRIFIE R AR Z2RE 1. FRATT OSCC 41 P AH ¢ 2 PR R A I I, SCs 7E 4
REfEdE OSCC 4HffL PN IL-1B A1 TNF-o ZEF I ERIE, 52 A1 A 1% OSCC & i
o P [ A KT R T 4 R B — 3. Ak, BRATTH WB 45 3LE R 0SCC 4ilil
% SCs Fl UG RIS /K F 1) NF-«B # .

i Je, T B SCs @I A& iE T OSCC I3 FH . ITF% | 1228 F1 EMT,
AT PCR SL30 X H55 37 )5 SCs LA OSCC 41 A 1 AH IR R HEA TR I, R IR
SCs #i& | B 7K CCL3 # CCL4 J: K JFifid Elisa SLiaw P ik H & 1R
K, TS 6N, fifAk CCL3 Al CCL4 324k CCRS 2 [KI7E OSCC thi7fE#
FIEME . BE/FIRAEH CCRS i) SR 4E% 5. (Maraviroe) I CCRS 52k
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VEF, KL SCs MRIIRGIE . IEF . R28M EMT 10 Rl or i i, R
AT OSCC 4Hfa (1) TNF- a B[ [R5 .

HbAh, FRATTE IR YRR ER Y R R OB AL I, OSCC 4HIuE Y SCs
PR AL 5 77 5 T Ak 250 6 240 5 e FL oy T B R 2R RE IR A, TERR BRLAR A e
B S M B AR A

BEARFRATTIAF FEHIE UL T SCs {23 PNT AH2E OSCC & 1E ML, (B4
FWZARZAE . P, FAT40M 250 A iE A A FRUR IR, Has REA
OSCC HE AL A H+H OSCC 4HHfER T SCs F A HFLAR R fie fifr g 7 21
RN B o — PR, 340, BATHIBFFAOK B J6BHE SCs 5 MR 4ui 2
[EVEF, T SCs RETF il 5 TME H At Aoy 3 AT 15 5 38 EL T 11422 5 e i 8g 34k Jie
HEERAHIRTT

25 TR, #E OSCC A BB M PNI ZA %, I HAFFEL M A 2 720, PNI
REfEiEE OSCC 1 2 Rl AW = RAE, HATENLHI T RE 2 SCs 55 TME Hh s i i
200 L KR LA P T RO AL R T CCL3 T CCL4, ST IR 4 CCRS 3244511 £t
LRI . tkAh, CCL3 Ml CCL4 1E NI T, 7E TME "R T B AR
TR AN, 5 AT DL R A DGR EL T iR A 5 1 4 BT 8 O BT 4 4
MR, TRt iRt e, HAE TME A E LS R EER N R 72
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Moo 4RRRAR SR IEIEE . REVGINHRER

[RE] LIRS Z M2 A ERIE (PND AR 2300, Lt
e 3 FEE B[R] IS 2 SR B 22 A TS o e 3 4B (SCs) J& — M 2 I s 4, |3z e A
THNEME RS (PNS), Z 5B E .. ILER, Mk (it 7R SCs £
RIS (TME) HhpsiE S M 0, B SCs il 5B At T E S
AZH., —JmifgEE PNI MR AL SCEC, 07 i EAAE T TME o JHfe 2 i
FERERE . EIRXIREER T, AT EETE T SCs HEE- LG T H P, Lk
SCs MHKAZ 54 TME " 1EFIBLE], IR 1 SCs A5 Sk s Va7 T TR T AE 4

\\\\\

(SCBEIA ] Jiti /J4mf; k3 ; M SARNRIE: PR SIRC: o fHorse

RESEARCH PROGRESS ON THE MECHANISM OF
SCHWANN CELLS PROMOTING PROLIFERATION AND
INVASION OF HEAD AND NECK CANCER

[ Abstract ] Extensive perineural invasion (PNI) and tumor innervation are
prevalent in head and neck cancer, promoting tumor progression and leading to worse
prognosis. Schwann cells (SCs) are a type of glial cell widely distributed in the peripheral
nervous system (PNS) and involved in nerve injury repair. Recent studies have
increasingly shown that SCs play an important role in the tumor microenvironment
(TME). On one hand, reprogrammed SCs promote PNI and tumor innervation through
signal interactions with tumor cells and nerves. On the other hand, SCs directly act on
TME components and promote tumor progression. In this review, we mainly discuss the

cross-talk patterns of SCs and cancer-nerve signaling, as well as the mechanisms of action
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of SC-related signals in the TME. We also explore potential therapeutic targets for SC-
related head and neck cancer.
Keywords: schwann cell; head and neck cancer; perineural infiltration; tumor

innervation; tumor microenvironment

i 983 3 FA 5% ( tumor microenvironment, TME) f [ 983 2 i DL & J& B 2H 2R .

M. SFES S PRI IR (ECM) M. 2% MR H, TME
W& EAER, SRl R EEEEENMREMER 2.
AN JE #4248 (peripheral nervous system, PNS) 1F > TME [ 5 5 41 1% #6 4) ,

AT AF SR BB 5 B R B T M R IR AR RS S R A
R 2 B I 5E R AR AR AR A T AR B 5 R 2 T (A S B R e T
ZM ffd ( Schwann cells, SCs) % #f £ fie o7 4H Jf 3X — B 73 7 bR A B o 1 4
™. SCsRAME A M, JLFnfmTaas M miie, G4
{12 3t 52 45 40 G 45 52 A0 AR 00 B AR O T AR oK SCs A E A % 3 R gt
JEHI AN, TERRARE . FLARJE . Bl . 45 B . k3 5 2 R Sz R
R (2 JF Jir Jeg 38 5\ 1R 28 I 5 BN EE g RE SRR, 0 G 7E IR R E e i A
5 ML 2 30 72 FF e 1 Sk A A F & I PNS, Bl 35 AH SC BT 5T
RN, SCs 7E Sk B fCH0 B o ¥ 1 R A B AR 4 4R 18, R ST LA SCs 5 3k 3
N E R, 5 E A SCs 78 #UE h AIAE A, JEER VT SCs 5 Sk i 2 Al
5 ERMALE], B TE Sk BUE 1 kR AR T IR A I B AR S R R

1 4MA SCs 5RE-M& B
SCs H A Z Bl A= BT g . X L8 T g 0 35 & 1 #h 22 W A RS 5 1AL 8

R ARG K E S A TR AL S 77 3R P AR M A .
TR LA S Al B DA R BT JR 12 BRIk 2 Ah, B TR RE S A 4 R
HWAEE MO
1.1 PNS 5 SCs Bt &R

il Bl o 2 B N B A = 2 s gl 23 A R, BRI IR fR R O A
AN, SCs N PNS IO E Z L Fr A M, 2 5 W 90% M 1 £ P JiE 4% 1]
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3 TR AN AT VT, R IR T A 2R U8 T e T A AR A A R BB Y
SCs, JFELHEEAR (R 28, 753X — i f b, SCs i@ it 55 b 58 K 41 o 41 J= i 1
M EAEHSE R KEA (Olpm) #2481 §8 #5646 (myelination) . SR 117 ,
X TC B Y 10 R R T T, A A A VR 2 i 5% R I A SCs N o R B
ERHE RBE S, 102 PR N Remak #8045 #9114 .y F 3 Fh % U1 1 A .
KWL, SCsTEAMEMAM K EMBIE S+ ARG EZEMEN, HIK K& PNS
B i, R BT 4 4R 1) S BE BT SCs.
1.2 JwhE —#P & 5 4R

St RE — 0 28 R P 4 N R AP 2 R BEIVR W (perineural invasion (PNI)) Al fif
24 X B Ctumor innervation) 518, YF £ ZE NtF PNI 5 E A F HEA#E,
Liebig C AN PNI 2 ig M FEiE &, R KB/ 33%0 Kk 3 2
28N AT — 2, ﬁ‘ﬁl&ﬂiﬂéEmoryGregory NN R R A R 2
WIER AT B B2 Nt & KA PNI?Y . & afix— M s, RATIAAN
SCs LA HJ1 Bt 1 5 5% AS 12 B 1 45 (H 47 60 22 55 i 20 i 2 17 R T g A0
[F] o7 B I 4F 55 PNI H i E 40 i 2 57 7 BK &R o PNT W T & JE #2825 TE 1) e
SE B LT Rk 100% 6 B AR . 80%IK Sk R . 75% K BT A1) AR R . 33%
() 45 Bl e DA B BP9 25 2V, — 5 T, PNIER 3% R IR R L 2% 5 & 9L R 2
PR RA SRR 5 —J7H, PNIRIGIKIEARKRE, HRHN
v 10 R 2R TR IR A A e . T i R e 8 SCC R i MR R LK R B A
L3RR TME, MR — R 5 5 15 5 &40 08 0 Mg 2 J& o 98 JiE 7T LA
AN R B A 2 (B a0 2 A & R R S I e 4D R T 5 120022 8 iR
TR BF 50 A0 R AN [ 3 5 0 B, 7E R R IR PR R 4 b O Ry e 2 A
(P28 0 AR AR R o 3O P SO E AT A IR R 40 BRI AT R A 42 R bl 48 ST
Jo A 2 I AN [ 1R A2 S g S i o8 kR o 9 A 7 Sk B ) RO o,
I D) B UM 25 b 22 4 Sk AT AS IR AR A U B R, f 2 40 R AR K
FIAR 28 o T AE Jo M v 0 AT R 28 SRR 2 1) T JS 2 S s HE A R I A S

H AR PNI 5 i 87+ 28 S0 AE b 98 R 4 28 1) 38 Bt 1) 58 Bl B QA T, (R
HCAE i 8 20 M0 5 A 28 2 R] P AH ELAE P g5 R AR A ALY . BUARIE AR M A
— IR {5 5 B L O AH DG BIE T AN W3 I, EL BRI A s 2= I8 PR A A 2R BB A T A
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A= AH O J7 FO6F PN A i 98 4 8 S C AT WL A0 70 45 B ER, 52K M g 1
PNI A i 88 i 22 S ALK 1B & A 58 &40 . RE i, & &8 M S0k E 3
SCs A LA 55 o 83 40 f sd o & E IR 7« 4R 8 IR T L AL R R A 20
SEON AR EAE R, B R AR . A R, 7R Sk S0 T DL
I % I PNI 5 i 987 i 8 S TC IR AR 24

2 SCs £k F% TME H K1ER
2.1 SCs H % 12 fie 3t 3k U HE Ji&

Gk — A2 LW AR, Harold F Dvorak 25 NN A, JEERI N
Tk A A 0 11, 3 — R A 52 U A K A BT A T 23 e R R A ) 2
52073 A2 P JRd 51 RS B 454 10— 0o o FE R R M & B 8 R 2 )8 B

—RAI G E R, X R SCs I HE gn FE . 1 7E BB 1 AT
HRk B, TME " SCs ff) 5 4 72 b 2 7E — & #2121 B e 2 Fose o ik J ™7
Dyachuk V %5 N R HL, #I /R 7740 M0 (SCP) 0 LA 2y 4k h £ B 4b ¥ 41 g 2%
B, LG R R SC, X E IR SCs 1% B K vl MLy /320 L |,
SC LAFL | & F o g A5 A0 KT g R A B BR800 B8 0 0 35 B 2728 AE A L
SWE, AREE SCs XM N MM AN “B8 Scs” , HHKH
Remak W] SCs th 2 # L N1E 5 SCs, 1B 5 SCs it i 3 Jii %3 A1 RE il 2
A 5 B R HR A S PR B, HE S R b R BR AR W AR, R SRR R A,
M5 B 46 FF A2 28 e Sk B Ap, B SR A% WOR SCs R g B i % IR
%% K 7 Egr2 (Krox20). 8 @ if % & 5 (P0) « % 8% JI5 B8 1 22 5 (MBP) A
BEAHCHEE A (MAG) &4 M EOMER N, FE, T 5CHE 8 g T i
FIEHE R TEMEE SCs 4k B B R ik, 1 a0 i R 4F 4E 2 % 31 ( GFAP). p75
P FRE A 2K (p7SNTR). NCAM. L1-CAM Ml NRG1 3 [H 'Y, £ 0 i1
i, EREHRENIERBITHS PNI F K, 785 R REE B BLA K il
ZRHGIEE N SCs EFES TME i) SCs HmF2 2K MBL20 39, 1541
&, AR UK IR R VIR R T A DI R R A ) GFAP ) SCs, GFAP+SCs 5 J#
YN A % A o O R O A R B AN 4R 2831, Ein L. Shan C 25 A i 44 41 [H]
He St B IR LU R I, SCs AT LU 5 S 250 6% Je 40 M DA K Mo 0 I TR A 9 1 e 4
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F 3 SR A e 47 32 %YL X B AL A UL B SCs 7E TME L — i 15 4 4 43
P12 5 5 g B2 2 A0 (1) A% 4 32F Sk S 1) 3F R
2.2 SCsiliid /=4 £ Fl ECM B 1 & 1 3k #0098 i3t J

It 1 B 3T B8 RN AR 28 35 4 HU W T TME FR ) 35 5 . 9 40 i A & 5 TME
B 45 SCs 1E PN 1 HAth 40 g Bl 70 2 AT {2 3 ECM 215, 52 5MEnifiig s
[F) SCs AL, TEMBATE R SCs BEW /=4 — RINEN LB E AW
(MMPs) 3K F# fift TME A (¥ 56 5, AT 0 3002 3k b 787 12 2% (0 A0SR, o 30 o
Bigg PNI'U ST gl fE AR B B R IE MMIP2; 1R E B R R A
MMP2, MMP9 FI MMPI123% 35 ff B Z R @KL MMPL %50,
M, 75k 0 3 557 (1) SCs =& 15 68 7~ 42 MMPs X ECM i AT 12 1 ik i R
A K WEFT . 1H Gloria Pascual 55 A\ i 5 Al B8 (PA) - T0UAL 2R A 1 i i 40 g
RAF T ORI AT NI AT I RR AR I RO AL 012 . 8 K E RNA W
T2 B, FL A X Rl R R A0 12 I i IR 32 S OR Y SCs R 42 ST 1 b
ZRFAE A O AE ML b, MR AH OC SCs 9 Wh — P RE IR 19 12 P A2 40 g o0 358
FCOH mhonT H0 B R ) R AR BT . Sk B, BCM AR MR A, 1 3k
g T ECM 32 31| Jiti 17 20 Jf 1 455 AN 1T 52 0 fik g o 1) L o) AT 7 G AH X LD
FE M 5 A A AH ) BT R R .
2.3 SCsifiid Z {5 5 7r 1 H % TME Jf 1@ i Sk 3 23

SCs A B J& — 284 28 IR J5f 40 L, (HL7E 4 48 52 38 555 o 00 m] 3R B 41 A
TIRE, AR R B R R R AR ek G e S R TR A T AN TR B B I
SCs ik A] LA 73 W AN A R B A 5 0 1, Hlantp g 7 MM &af i A .
BT, RERFE. £E840 TME P FRSTFES, SCs—J
T AT LA JE o B ) B RN 55 o0 A 4 R L S R 4 L R R R RE 1R b R
] 78 J5i %% 4X. ( epithelial-mesenchymal transition, EMT) . 34 58 . iz &l fl % #% 1,

i, SCs Jid5 TME iy 2L At 40 g A1 T AE F R # ] TME # i 4
P o T 58 DT AR JE e R T R 5 R R AR KRR 1201 30T 39T A 3% 2 I R Al
BT BE T R B, SCs M RAT 5 70 1 M H AR A AR 5 i RIS M BLR I W]
LL3E AN [ g A2 e 20 i R it e, AR B0 (5 5 0 T IR R BUESE H SCs
g, ABHIN A R BB TSR AL T 200 B
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2.3.1 M4 53K T ( neurotrophin, NT ) A4 £ 4 55 A

SCs fENM & R 40 L, BERE 4> NT, Hagss et e K517
WA S E A, BEMAEE TR T (Nerve growth factor | NGF) . i ¥ 1 1
%8 7% Al ¥ (Brain-derived neurotrophic factor ,BDNF) . & 5t 40 i 5 14 #0 &2 5

7% Al ¥ (Glial Cell-Derived Neurotrophic Factor, GDNF) Flf# £& 41}y 4 [f$ 7 1

1 (NCAMD %E540T. OHLEW T KIAMNF KA K TME H SCs 1]
DLy NT FE R B R 0 JE o 7E R BUR MMt FL . MHoC NT MM & 8 95 &
1 T H IR R AR A B .

2.3.1.1 h&AKHEF (NGP)

NGF & #1278 72 B 7 RIS 0, AT HOE m A B R 2 4. (1) &
WUERE B Z B A (TrkA) BEE R BN (2) p75s WA EFRKE 724
(p75NTR/CD271) , % ZAKJ&E T MR SR FE R 7 (TNF) 2R KR, & — Fh ik
SRR A A KN T2, R UMERMEE RN T4 A Y. LinC
SN R B3 65 IR 40 fft i (HNSCC) # NGF fl TrkA £ [ 3R ik K F I
WE 1) AR 3T I W A 2T, AR AR AR Y AR B B8R T 55 43 WA 1) NGF/TrkA il
i i % STAT3 i #F HNSCC /) EMT i f2, F£ T 7 HNSCC %} T EGFR
B ) Y8 T I 2 1 BT UE A 4. Ak, 7E X HNSCC AR A BEAT 4 AT, 1B
I PNI BH 1 A1 PN [ 44 Ji 988 A5 A< 22 1) £ TrkA 2 Bl 23k A7 2 5+, {2 NGF
3 [N ) 2R IE E PNTBH M Ji R0 o T o 6 e 35 AT 3k — 25 4 J5 1E ¥ R B NGF
ey v 2 15 B0 K 1 g8 K/ o T o IR B 43 44 RN PN R 35 A ¢ . Chung MK
SNKRBL, T4 i b s R A CD271, i NGF #3% CD271 1 5 £y
o 40 Slug b IR (2 2 EMT il B8, d 2% 5 50050 58 1) 42 28 1% 0 bk 2 % 7% e
71147,
2.3.1.2 WyE ol &8 =7 (BDNF)

BDNF 1 J& T #h & 8 2 K 7 X IR 01, 38 % 5 H w58 A1) 32 48 JR WL BR
R AR B (TrkB) 454 . BDNF/TrkB 15 5 38 B 75 JiE Bif 5 25 2 Fhoje e
HR A IE B R 2T e 41 B 8 B L 1R 2% AR PR I I RS Y B SR B
#£ HNSCC H* BDNF 1 TrkB = % i%, i i BDNF/TrkB 15 5 € I 3% Ji 988 4 i
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{228/ 714", It 4h, BDNF/TrkB 15 5 tH 68 {2 i 11 i 5 0k 41 i 9 (OSCC)
ft) PNI 33 J£ . Kupferman 28 A 3@ id % HNSCC b 4 () # 5% 2 20 #1 F0 4 2% 40 Ak
43 B % B BDNF #1 TrkB ik B4 F i . AF & i — 2 i HNSCC (H i f
1 OSCC) i e 41 i 3E 47 44 b 40 g S5, &5 R % B 8 s 35 TrkB, BDNF
Ab B G R A R AR T E SR T B MR SRR ) . BT — R AR N R b S
By, A IE S R 40 B 3@ if BDNF/TrkB Hl B il 9 AKT 15 5 I i3k — 25 5
#L EMT, fx 2 S 0 iE 3 9. Ein & N8 78 = 48 °F i 38 98 A
Schwann 40 g #1 \ & SCC (SCC9) #E 4T 1T 4% 142 28 Ml 7€ , I #EAT 4 I B4R
2 SO I Je A AR G 1) e S A R B, T PR 4 M 2R A TR B Ak S R AR BB
i N AR & o fESLRE 750, BDNF A BAR A2 SCs 5 40 A 1 1E
B, AH3G 5 T 4 AR S Y Y ON IR 1 0 T e 40 i oy 8. MR, ANA-12 410
#il TrkB 2 51 & SCs /- (W FiE (L8 GFAP), 34 in =5 HE 41 My 1) g8 iE
(13 #% o TrkB 1 4700 i) 3 938 2 1 Jite 3 40 B R 4 B 1) dk N, AT 3 B4 i 2
2 8] T B 3 A B R TekB ] 5 SCs 25 43 4k A0 T 5 9 4 7
Mz MR RBE A g2, (BiX R IR I H —FiaT X PNT H A5
HAEH R, 72— B

2.3.1.3 R4 KUE M4 7R (GDNF)

Ji2 5 4 P YR ME P 2208 SR I (GDNF) W2 ] i 5 i — 88
¥, A LGE 5 H 2 & GDNF K% k- 1 (GFRal) 45 & FF B H A
Ji RET 52 f& B 2 B ¥ . Chuang %6 A\ K L #E OSCC 4H 21 41 GDNF [ £ ik
T IEE AL, Wil KRR . R APUARFT sIRNA B GL A 5Tk
i}, GDNF il i 75 GFRal 52 & F1 ¥ ¥ MMP-9 Fl MMP-13 ] 75 ¥ {2 i3k 9
A ME 47 . Lin 25 8 i 8 5E 3k (4 41 P 0 £ 9 ) A K B HNSCC f) RNA
WP EHE R B, W& PNI MR L% PNI i R IAE £ 1) GDNF
mRNA"', Lin i& J# i /£ Matrigel #1875 R #f & 15 55 HNSCC (HN4)4H g i3t 47
R TR, AR KIINN GDNF J5 9% 40 i 5 #h 22 R AL #% . RET 4011 775 97 7]
DR E VR AP A R IR 28, KW GDNF A fig /£ HNSCC i if GDNF/RET
il 72 E i B PN 48
2.3.1. 4 MR 2> 5 1 (NCAMD
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NCAMI 2 —FfftE A, fe - SIS 40 X A i 55 ECM (8] ) AH ELAE
H, @5 R g KRN 7244 1 (FGFRD) 44, BSRMaRELK
A ETCIE R o 15 00 50 IR < 9 I e A0 Rz Bk IR 4 e b 35 R KR B g
SCs P4 K H /K F NCAM1, FF{git PNI'Y 497 507, vural 25 A%t 66 f
HNSCC #1417 7 NCAM M) %% H LU 7 o0t , KL PNIFEAR 1 F 93%fF 1E
% NCAM %5, 1 o PNI AR A A7 9 fi] (36%) 3 ik NCAM. Pj 44 NCAM
KiIEERBGIT¥E X (P <0.01) 5", McLaughlin 25 A\ @it 76 ] HNSCC

bR ARBH GRS 2 RS2, {3 Solares 25 N & I 7E Sk 357 5 7 Jk % HR 40 iy
JiE T NCAM ) 22 35 7K “F AS BE T Jib 987 /2 75 & 4 PNIP3 .
2.3.2 Hthan o A 1

B & % SCs WFFE VR N, BLEESE SCs REFZA A4l /& IL-1.
IL-6. IL-8) . Ji 98 3K %E Al T o ( TNF-o0) Al#&a 4k K -F (4 CCL2, CCL3. CCLS5,

CCL12) 540 M 5 7, X L2 20 iy [N 7 i@ ik 5 TME H % 28 41 g 5 oy 2 18] 145
5 HR P R 3R AN (R SR R E (9 R . Zhang B 25 B i R AL S5 R B,
Fib 87 AH 9% W 40 il (TAM) 3 i bFGF/PI3K/Akt/c-myc/GFAP i 42 i 1% SCs, %
i) SCs 70 W TL-33 8 55 B 40 i F O\ #h 22 o) B3 B, i 1 [ Tk 4 i 1 M2
{12 it 98 A% 4k 54 Tian Z 45 38 i & 9 A0 4k 4b 5256 & 31 TIMPL A& 1L K 7 CCL7
15 B IR 5 4 IR (PDAC) 4l J Al SCs 2 [H] % & 55 43 Wk I 5k [ % . PDAC 4
fa Sk J5 ¥ TIMP1 @ i CD63/PI3K/AKT {5 5 14 S e 3k SCs 4 5 FIE % ;1M i&
1t SCs 43 ¥k ) CCL7 i i CCR2/STAT3 3 5 PDAC 4Hl i (1) 3L # . 17 28 1 TIMP1
) 2% 35 JF (2 33F PNT 3 72 557,

AR S, BARAE Sk U b R B IR i R IRt T E 4 R 1 A
(B0 /b A7 4538 2K 40 M IR 7 ok U8 T TME 1 (1) SCs, XA Salvo E %8 A\ 7£ O
i T vh R I 4 0TS I SCs AT BLE 1 73 W4 TNF-oMl NGF K fig 1 Je i i3k
JE AN 0. Rk, fE Sk SR T SCs B 41 M IR T 15 5 AR A LLTE oA
8 ) AE rh 2R AL A F ok A a3k i RE B J AT AR SR N T AT .

3 KFUBBAERG T THE R
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EEXE SCs £ Sk U 4 1 8 1 7> 7 5 40 M BL A DL R s 2 S R S S
FBPALE CE 1, FATHER S LB A YR . R T A
RLSE [ 7 25 BEL WK Bt 0 A A 3 55 g AR M e e - E S . — T
M, AR NT AR £ F7 B 1 R 32 A 1 4 i) 570w BL3E i BB SCs 5 2 4
JE B0 A5 5 3o R DA T A1 A Sk S0 FD R MT PN 53— T3 T, AE 5 R iR O 40 i
SLEEFERA h, IR AT BT 4Gy 5 IREE S AT B PR K GDNF %
EIFFAME PNL N RALE A 2 Fe T 8 Gy B4R S AT a2 HE N Je i e 40 g
[f)/NER ) GDNF ik, FRMK PN [F) ) £R 88 o 2 Thae ™. Bk, B A i
596 T A0 AR A M AR Sk U IR O B DL R PNT O R AR R B R A
Ja e Wt FL) — KI5 1. MAh, BEE SCs SH&4 M TME % S840 (5 5
A5 PU AL PR IE T, X Sk SO [ S T VA A R BRI T, mlRE = A
JEE 238 f A PNI AT b 68+ 48 SCIE — 2B 1 Sk 200 BOVR T .

PNI

=i CcCL2
Il ccrs TNF-a

CCLS

ccL7 MMPs
IL-33 CcCcL12

HEFS 4REE
HAth2STIMER
FEEREYREE
LTS AR
FREZST

ITY

B 1 SCs /£ TME ¥ 894 B4 X,
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4 GiiE

SCs 5 TME H & 4 73 2 18] {45 5 & YU A 3 B0t & - Hosi (5 5 B0
Sk HUE I — AN RBUE B R, 28k S0 B R X R R R
BEAR B R R A R AL E R AEAF R RN MR Bl 72 (% 4 7 #1480 i
MU BL R TBTT AT AT Ik R AR a) v o A U T AR & - b g E 1 I R
o T U R R HT I Sk S VR T R AR E
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